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Specification 



1 . Title of the Invention 

Ceramic board 

2 . Scope of Claims 

1) A ceramic board, characterized in that: 

a plain surface is provided with a groove for break for 
production of multiple boards; 

a conductor, aresister, and a dielectric material are adhered 
onto the surface in a form of a film; 

a hardening sealing material is used; and 

at least the dielectric material is sealed by a cap, and in 

that 

a minute protrusion is provided along the groove for break. 
3 - Detailed Description of the Invention 
[Field of Industrial Applicability] 

The present invention relates to a ceramic board having thick 
films adhered thereto which serve as a circuit element. 
[Prior Art] 
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To date, there has been proposed a ceramic board as shown in 
Fig. 4, in which: a break groove 100 for separation is provided 
on a plain surface of a board for improving productivity; thick 
films of a conductor 210, a resister, and a dielectric material 
each are adhered in a form of a film onto the surface ; and the dielectric 
material is sealed by a cap 400 with an epoxy resin 300. 
[Problems to be solved by the Invention] 

However, the prior art has defects as described below. 

When the cap 400 is sealed with the epoxy resin 300, the epoxy 
resin 300 before hardening often runs over (leaks) and flows into 
the break groove 100, thereby filling the break groove 100. The 
filling of the break groove 100 causes adverse effects on breakability , 
i.e. , separation of the board. Reduction in the amount of the epoxy 
resin 300 makes its flowing into the break groove 100 difficult, 
but deteriorates the sealing property. 

An object of the present invention is to provide a ceramic 
board in which the groove for break is not filled with the hardening 
sealing material without reducing the amount of the hardening sealing 
material . 

[Means for solving the Problems] 

With a view to achieve the object , the present invention employs 
a ceramic board which has a structure in which: 

a plain surface is provided with a groove for break for 
production of multiple boards; 
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a conductor, a resister , and a dielectric material are adhered 
onto the surface in a form of a film; 

a hardening sealing material is used; and 

at least the dielectric material is sealed by a cap, and in 

that 

a minute protrusion is provided along the groove for break. 
[Function and Effect of the Invention] 

The ceramic board of the present invention successfully 
provides functions and effects as described below. 

The ceramic board of the present invention is provided with 
minute protrusions along a groove for break and at the edges of 
the groove. Therefore, when the dielectric material or the like 
is sealed by a cap by using a hardening sealing material , the hardening 
sealing material is blocked by the protrusions, so it does not flow 
into the groove for break . Thus , the groove for break can be prevented 
from being filled with the hardening sealing material without 
reducing the amount of the hardening sealing material. 
[ Example ] 

Next, an example of the present invention will be described 
by referring to Figs . 1 to 3 . 

As shown in Fig. 2, a ceramic board A having a dimension of 
95 mm by 114 mm by 0.635 mm is provided with a break groove 1 for 
the production of multiple boards on the surface thereof, and a 
conductor 2 , a capacitor element 3 , and the like are adhered thereon 
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in a form of a film. In addition, as shown in Fig. 3, the capacitor 
element 3 is covered with a cap 4 and sealed by means of an epoxy 
resin 5. 

As also shown in Fig. 1, multiple break grooves 1 are formed 
in a longitudinal direction, and protrusions 11 are formed along 
each of the grooves 1, at the edge of the groove, and in parallel 
to each other. The break grooves 1 and protrusion 11 are created 
as described below. 

( 1 ) An edge die of an included angle larger than that of a 
cutting edge for forming the conventional break groove 100 is pressed 
against an alumina green sheet . 

(2) Next, the cutting edge is pulled up, whereby the green 
sheet at the groove edge becomes protruded as it adheres to the 
cutting edge. At this time, the height of the protrusion may be 
adjusted in accordance with the included angle and the hardness 
of the green sheet; provided that it is performed in consideration 
of shrinkage upon baking. 

( 3 ) The green sheet is baked . At this time , the baking provides 
microcracks along each of the grooves and slight increase in depth 
of each of the grooves , thereby providing the break groove 1 . As 
shown in Fig. 1, the interval s between the break grooves 1 on the 
ceramic board A is about 4 mm, the depth t of the groove 1, i.e., 
the distance from the plain surface 12 to the break groove 1 is 
0.1 mm, and the distance u from the plain surface 12 to the top 
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surface 13 of the protrusion 11 is 10 p to 40 ]i. Here, the distance 
u of less than 10 p results in little blocking effect and the distance 
u of more than 40 p results in opportunity of breaking upon the 
baking . 

For a conductor 2 having a thickness of ten- several p, an Ag/Pd 
paste is used, and it is formed by sintering after having been printed 
in a form of a thick film on the plain surface 12. 

For a capacitor element 3 having a thickness of ten -several 
11, a paste containing as a main component a metal oxide with a high 
dielectric constant is used. The capacitor element 3 is similarly 
formed by sintering the paste on the plain surface 12. 

A cap 4 is a container of a size, which can cover the capacitor 
element 3 and is composed of alumina ceramic, as shown in Fig. 3. 
The cap 4 is used not to cause a change in the volume of the capacitor 
element 3 due to humidity. 

An epoxy resin 5 is a sealing material, which hardens under 
heating when it is reacted with a hardening material . The reference 
numeral 51 is a resin pool, which is blocked by the protrusion 11. 

Next , the functions andef f ects of the ceramic boardA in Example 
herein will be described. 

(1) The epoxy resin 5 is blocked by the protrusion 11, so it 
does not flow into the break groove 1. Thus, the break groove 1 
is not filled with the epoxy resin 5, and therefore it has excellent 
breakability . 
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(2) The epoxy resin 5 can be used in an enough amount to be 
required for sealing of the cap 4 , and therefore the capacitor element 
3 has an excellent sealing property. 

(3) The included angle of the die of the present invention 
is Just made larger than that of the conventional included angle, 
resulting in no increment in production cost. 

(4) For variety in the film thickness of the conductor 2 or 
the like, the height of the protrusion 11, i.e., the distance u 
is about 40 p and this is less than 1/100 with respect to the interval 
s between the break grooves 1, i.e. , 4 mm, thereby causing no defects 
in screen printing of the films. 

The present invention includes the following embodiments in 
addition to the examples as described above. 

a. The break groove for production of multiple boards may be 
provided in a transverse direction, a lengthwise direction, or a 
transverse direction in the ceramic board as well as in a lengthwise 
direction, i.e., longitudinal direction. 

b. The hardening sealing material may be a phenolic resin, 
a silicon resin , a glassf iber-reinf orced unsaturated polyester resin , 
or the like as well as the epoxy resin. 

c. The ceramic material for the ceramic board may be beryllia, 
mullite, forsterite, steatite, alumina-crystallized glass, tin 
barium borate, silicon carbide, aluminum nitride, or the like as 
well as alumina . 
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4 . Brief Description of the Drawings 

Fig. 1 is a perspective view of a ceramic board that is an 
example of the present invention. 

Fig. 2 is a perspective view showing a state where conductors 
and capacitor elements are adhered onto the board in a form of a 
film. 

Fig. 3 is a perspective view showing a state where the capacitor 
elements are further sealed. 

Fig. 4 is a perspective view showing a ceramic board of the 
prior art. 

In the drawings the reference numerals refer as described 

below . 

1 Break groove (i.e., groove for break) 

2 Conductor 

3 Capacitor element (i.e., dielectric material) 

4 Cap 

5 Epoxy resin (i.e., hardening sealing material) 

11 Protrusion (i.e., minute protrusion) 

12 Plain surface (i.e., board surface) 
A Ceramic board 
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